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In elasmobranch fishes the distribution and relative preponderance
of the components of the autonomic nervous system and the effects of

adrenalin on the heart and digestive tract differ considerably from the

same factors in mammals, as pointed out by Lutz (1930a, 1930&, 1931).

The effect of adrenalin (1 : 50,000 to 1 : 25,000) on the heart was

found to be inhibitory and was interpreted as the response of an

unbalanced parasympathetic mechanism in an organ lacking a sympa-
thetic accelerator innervation (Lutz, 1930a). The well-developed

chromaphil system seen in elasmobranchs (Lutz and Wyman, 1927)

leads one to believe that it must be of functional significance, and a

possible inhibitory emergency theory has been suggested to account

for its existence (Lutz, 1930o). The lack of accelerator nerves to the

heart and the failure to demonstrate a vasomotor innervation to the

blood vessels makes the abundance of chromaphil tissue in these

fishes of especial interest to the physiologist. The well-known effect

of adrenalin on the blood pressure of mammals, an effect which is

relatively brief and readily duplicated by successive doses, appears to

differ from its effect on the blood pressure of cold-blooded animals.

Bieter and Scott (1929) reported a rise of blood pressure in the frog

following a dose of 0.2 cc. of epinephrine hydrochloride, 1 : 10,000,

which persisted for at least one and one-quarter hours after the

injection. MacKay (1931) has found that adrenalin causes a rise of

ventral aortic blood pressure in skates (Raia), which is of much longer

duration than the pressor effect in mammals. Herein are reported

the results of a preliminary investigation of the effects of adrenalin on

the vascular system of the elasmobranch, Squalus acanthias. In view

of the system of branchial capillaries located between the ventral and

dorsal aortse, simultaneous records of the blood pressures in both

systems were considered essential.

MATERIAL AND METHOD

Specimens of the dogfish, Squahis acanthias, 730 to 1400 grams in

weight, taken from Frenchman Bay, Maine, were used. The spinal

cord was pithed posteriorly from the level of the sixth vertebra.
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The fish was secured in a tank of sea water and the gills were perfused

through the mouth as described in a previous paper (Lutz and \Yyman,
1931). Simultaneous ventral and dorsal aortic blood pressures were

recorded on a smoked drum by means of two mercury manometers
and two cannulas, one inserted in one of the first branches of the ventral

aorta thus leaving the second, third and fourth holobranchs on that

side and all the gills on the other side for respiration, and the other

inserted in the coeliac artery close to the dorsal aorta. The cannulas

and manometer connections were filled with a physiological solution

(urea-saline, Lutz, 1930a) containing a little heparin to prevent

clotting. Adrenalin chloride (Parke, Davis and Co.), diluted in urea-

TABLE I

Effect of Initial Doses of Adrenalin

Exp.
no.
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toward a decrease, especially following the stronger doses (1 : 1000,

1 : 10,000).

Subsequent doses of adrenalin following doses stronger than

1 : 500,000 produced small temporary increases of systolic pressure
with little or no effect on the diastolic pressure, and consistent small

increases of pulse pressure (Table II; Fig. 1, C). The rise of systolic

TABLE II

Effect of Siibsequent Doses of Adrenalin

(For initial doses see Table I)

Ex p.
no.
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an explanation obviates the necessity of assuming that a pharmaco-

logical tolerance to adrenalin has been acquired.

Excluding cardiac effects, a change in ventral aortic pressure

following the administration of adrenalin might be due to alterations

in either the gill vessels or in the systemic vessels. The increase of

blood pressure following initial doses of adrenalin was often associated

with slowing or with no change in heart rate. The percentage increase

of diastolic pressure in the dorsal aorta was consistently greater than

that in the ventral aorta (Table I). These facts suggest a vaso-

constrictor action of adrenalin, peripheral to the gill capillaries.

Neither recording the venous outflow from the excised spiral valve

(the blood vessels of which were perfused with adrenalin solutions)

nor microscopic observation of the minute vessels of the tail, during

TABLE III

Effect of Control Injections of Urea-Saline Solution
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SUMMARY

1. Intravenous injection of adrenalin, in doses as low as 2 cc. of

1 : 500,000, produced long-sustained pressor effects in Squalus acan-

thias, together with marked increase of pulse pressure and a tendency
toward decrease of heart rate.

2. Subsequent doses of adrenalin following doses stronger than

1 : 500,000 were ineffective. This is interpreted as being due to

already existing maximum pressor action. Doses subsequent to a

dose of 2 cc. of 1 : 500,000 were effective.

3. The pressor effect is interpreted as being due to extra-cardiac

factors, peripheral to the gill capillaries, but the region of action of

the adrenalin was not located.

BIBLIOGRAPHY

BIETER, R. X., AND K. II. SCOTT, 1929. A ni. Jour. Pliysiol., 91: 265.

HUNTSMAN,M. E., 1931. Conlr. Can. Biol. and Fish., X.S., 7: 33.

I.i i/, B. K., 1930o. Am. Jour. Phvsiol., 94: 135.

I i i/, I'-. R., 19306. Bwl. Hull., 59: 211.

I.i i/, B. R., 1931. Biol. Bull., 61: 93.

I i

\7., B. R., AND L. C. \\YMAN, 1927. Jour. F.xper. Zool, 47: 295.

LUTX, B. R., AND L. C. \YYMAX, 1931. Biol. Bull., 61: 217.

M.U-KAY, M. E.
f

1931. Contr. Can. Biol. and Fish., X.S., 7: 19.


